As part of an initiative to improve quality and accountability in Colombian higher education, the National Education Ministry introduced a college field-specific exit exam known as ECAES in 2003. The purpose of this paper is to use an alternative approach to quantify and analyze the performance of students in the ECAES exam. The specific case of the students enrolled at Universidad Javeriana's Economics Program is addressed using Propensity Score Matching. The paper examines and builds on the problems that came up in previous attempts to analyze the results of this exam as a measure of educational quality. The empirical results show a strong treatment effect of attending Universidad Javeriana on the performance in the ECAES exam. The average treatment effect on the treated varies from 4.723 to 5.911 points. This outcome is consistent amongst the different algorithms considered. In contrast to what previous studies have shown using rankings derived from simple comparisons of mean test scores, students from Universidad Javeriana are performing better than comparable students, showing that the construction and interpretation of those rankings might be flawed. However, the purpose of this paper is not to set a new ranking system. Key words: higher education, exit exams, economics of education, impact evaluation.
Introduction
In 2003, as part of an initiative to improve quality and accountability in Colombian higher education, the National Education Ministry introduced a college field-specific exit exam known as ECAES. The purpose of this paper is to use an alternative approach to quantify and analyze the performance of students in the ECAES exam. The specific case of the students enrolled at Universidad Javeriana's Economics Program is addressed. However, this methodology can be easily extended to analyze other universities and other academic programs.
This paper examines and builds on the problems that came up in previous attempts to analyze the results of the ECAES exam as a measure of educational quality. There are two reasons why previous studies are flawed. First, attempts to rank the quality of programs using the ECAES average scores are incorrect. In this paper it is argued that the ECAES results are not a good proxy of education quality, but they are rather a good source of information to make comparisons of students' specific skills in relationship to those of students nationally (Popham 1999) . Second, the methodology used in those studies is not adequate. Comparing and ranking average results misses the individual dimension of the performance in this exam. The main contribution of this paper is to build on previous literature, and develop an econometric and analytical approach to interpret the results of the ECAES exam.
Propensity Score Matching is used to compare the results of comparable students. Through this technique methodological problems related to self-selection bias are also addressed. In terms of interpretation, the results of the ECAES standardized exam are not examined as a measure of educational quality in higher education institutions, but rather as a measure of the level of knowledge of basic skills that are necessary for graduate school. Analyzing the results of this exam as a measure of quality would imply leaving aside other important factors that affect quality and are not measurable in an exam.
The results show a strong treatment effect of attending Universidad Javeriana on the performance in the ECAES exam. The average treatment effect on the treated varies from 4.723 to 5.911 points. If we compare students that are similar in observable characteristics, Universidad Javeriana students have significantly higher scores than other students in the ECAES exam, showing that the rankings constructed using average scores are misleading. However, the purpose of this paper is not to set a new ranking system. The rest of this paper is organized as follows: section 2 presents the conceptual background; section 3 presents background information about higher education and standardized exams in Colombia; section 4 describes the educational data from Colombia used in the analysis; section 5 reviews the econometric methodology; section 6 reports and analyzes the main results; and section 7 presents conclusions and policy implications. Aghion et al. (2005) have shown that provision of quality tertiary education is an important determinant of economic growth and development. Such finding has led to a widespread concern amongst policy makers over the quality of higher education. In an attempt to quantify quality, governments from all over the world have designed standardized exit exams to test their students. An important question arises from this strategy: can we really measure quality of education using the results from standardized exams? The economic literature has shown that this might not be the case. According to Card and Krueger (1994) , economists are skeptical about standardized testing because the tests are arbitrarily scaled, and can be possibly manipulated by teachers and test writers. Additionally, Becker (1997) highlights that education is a multi-product output that cannot be reflected in a single multiple-choice test score. It has been shown in the literature that those students that are highly knowledgeable in economics already had a high aptitude (Becker 1997 ).
Conceptual Framework
The results of exit exams can be a good source of information to analyze the level of mastery of a student relative to his/her peers in specific skills, but is not necessarily a good measure for educational quality. There is an enormous amount of knowledge and skills that students might know and are not covered or can't be tested in a standardized test. Additionally, as Popham (1999) mentions, there might be a problem of confounded causation. Such problem arises because the performance of students in a standardized exam is influenced by more than one factor. Popham (1999) identifies three main factors: what is being taught in college, a student's native intellectual ability, and a student's out of college learning. It is noteworthy that only the first factor is related to educational quality. Since it is impossible to calculate the importance of each factor in the performance of a student, it can be argued that the results of a standardized exam are not a good measure to quantify quality. We simply don't know which factor we are really measuring.
According to Card and Krueger (1994) a product or skill is only worth what someone else is willing to pay for it, and there is no guarantee that standardized exams measure skills that are of economic value. According to this argument, the quality of higher education is given by its expected return to society. Becker (1997) , mentions that the beliefs of an instructor, a test design committee, or an entire faculty about the importance of certain forms of knowledge and intellectual skills are not always consistent with what students desire, and what employers desire and pay for. However, the literature has shown that standardized test results are a good source of information to make comparisons of students' specific skills in relationship to those of students nationally (Popham 1999 ). It could be argued then that the results from standardized exams are a good measure of the level of knowledge of basic skills that are necessary for graduate school, but are not necessarily a good measure of educational quality. Other variables, like earnings, can do a better job in measuring educational quality (Card and Krueger 1994) . Indeed, Saavedra (2007 and 2009) There are two reasons why previous studies that have attempted to rank students are flawed. First, following literature, the ECAES standardized exam results should not be analyzed as a measure of educational quality in higher education institutions, but rather as a measure of the level of knowledge of basic skills that are necessary for graduate school. Second, the methodology for the analysis is not adequate. By using descriptive tools like simple averages and standard deviation the big picture is being missed. The performance of students from a given university should be compared to the performance of other students that are similar in observable characteristics. If students that are very different in terms of academic, socioeconomic and family background variables are being compared, the results might actually capture such differences instead of the effect of the educational program. As mentioned earlier, the performance of students in a standardized exam is influenced by more than one factor (Popham 1999) , and furthermore, literature has shown that those students that are highly knowledgeable already had a high aptitude (Becker 1997 Gonzalez (2009) and Meisel & Pérez (2005) , Universidad Javeriana ranks in fourth place nationally in the Economics ECAES exam. Such ranking can be misleading because it is constructed by just comparing differences in means. The performance of students should be compared to the performance of comparable students.
There are two papers by Saavedra (2007 and 2009 ) that are worth mentioning because of their distinctive methodological approach. Saavedra's work is inline with the approach of this empirical paper because he is not trying to rank programs by attempting to measure quality, but rather, he is trying to understand the relationship between the results in the ECAES exam and earnings of recent graduates. Saavedra (2007) finds that there is a robust and strong association between exit-scores and earnings early in a student's career, based on matched confidential social security earnings data. Saavedra (2007 and 2009 ) also shows using an instrumental variables approach that undergraduates attending selective universities gain more analytic and cognitive skills than do students attending non-selective universities. IV estimates suggest that attending a selective university improves cognitive skills by 0.15 standard deviations.
The goal of this paper is to build on previous literature, and develop an alternative empirical and analytical methodology to analyze the results of the ECAES exam. The hypothesis is that Universidad Javeriana students are going to have higher scores than other students in the ECAES exam if we compare students that are similar in observable characteristics. It is argued that the rankings developed by Gonzalez (2009) and Meisel & Pérez (2005) are misleading because students of Universidad Javeriana are actually performing better than comparable students. In addition, following literature and in contrast to previous studies, the ECAES standardized exam results are not analyzed as a measure of educational quality in higher education institutions but rather as a measure of the level of knowledge of basic skills that are necessary for graduate school.
Setting the Scene

Higher Education in Colombia
There are 177 colleges and universities in Colombia and 69% of those schools are privately owned and operated (Saavedra 2009 ). In 2006, 30% of 18 to 24 year old Colombians were enrolled in college and 47% of them were in private institutions. 73% of the universities are located in the largest cities and 50% are located in the three largest cities (Saavedra 2009 ). Additionally, 31% of all colleges and universities are located in Bogota, the capital city. The most selective institutions have a higher fraction of full time and PhD faculty, greater expenditures per student and higher admission standards (Saavedra 2009 ).
Economics at Universidad Javeriana
Universidad Javeriana is one of the major research and teaching centers in Colombia. The Economics Department is made up of 90 professors; 18 full time. 11 out of 18 professors have a PhD in Economics, and the other 7 have a MSc in Economics. The Department offers both undergraduate and graduate degrees. At the graduate level, there is a year-long Specialization program and a two years long Masters program (Universidad Javeriana).
The undergraduate program requires students to complete 160 academic credits; 112 credits are for core courses, 16 credits for concentration courses, 16 credits for electives, and 16 credits for complementary subjects. The core courses include Principles of Economics, Intermediate and Advanced Microeconomics, Intermediate and Advanced Macroeconomics, Basic and Advanced Econometrics, Economic History, Mathematical Economics, Probability and Statistics, and International Economics. Students are expected to take any time from 4 to 5 years to complete the graduation requirements (Universidad Javeriana).
Admissions Process at Universidad Javeriana
The criteria used at Universidad Javeriana to determine acceptances to the Economics program is based on observables. The main component to determine the acceptance of a new student is the Saber11 exam results. High School Seniors take this exam as a requirement for college admission ** .
The Saber11 exam tests specific subjects like Mathematics, Social Sciences, Spanish, Physics, Chemistry, Biology, and a Foreign Language. According to the Director of Javeriana's Economics Program, the admissions committee uses the average score of all the core subjects of the exam to measure overall preparedness for higher education, and additionally, the score in the Mathematics component is considered separately given the importance of Mathematics in the Economics major (Universidad Javeriana).
Universidad Javeriana is a Jesuit University. Attending a Jesuit High School is another factor that is taken into consideration by the admissions committee to determine acceptances.
There are other factors that are not necessarily taken into consideration by the admissions committee to make a decision, but ultimately affect whether the student ends up enrolling at Javeriana or not. Some of these factors are: whether the student works, the city of origin, the level of education of the parents, and the socioeconomic strata.
The ECAES Exam
The ECAES exam is a State managed exit exam that seeks to evaluate formal undergraduate education at higher education institutions. The evaluation for Economics students started in 2004. According to the decree 1781 of 2003, the objectives of the ECAES exam are to: a) Make sure that students have the sufficient skills/competences when they graduate from university. b) Build indicators of the value of an undergraduate education. c) Provide information that will enable comparisons amongst academic programs, institutions and learning methodologies, and follow its progress over time. d) Provide information for the construction of quality indicators for academic programs and higher education institutions. This information is meant to help in the design of policies, and aid in the decision taking process in educational matters.
This same decree establishes that this exam is mandatory for all college seniors.
The Colombian Association of Economics Departments (AFADECO) was made responsible for the design of the questions for the exam. AFADECO put together a committee with participants from various universities to design the evaluation. The sample that is used in this empirical exercise has nation-wide observations from Economics students for which ICFES has information about both the results for the ECAES and the Saber11 exam. Although ICFES does not have a dataset where the results from both exams are matched for each student, this agency provides a codification strategy to do this. After matching and dropping all the incomplete observations (where there was no information for both ECAES and Saber 11 results), 2191 observations are left.
The econometric method that is used to analyze the data, Propensity Score Matching ‡ ‡ , relies in observable characteristics to build a counterfactual. The existence of a rich database is crucial for the analysis. One of the main challenges of evaluating the impact of a program is that it is impossible to observe what would have happened to the treatment group in the absence of treatment. Therefore, the key in measuring the impact of a given treatment is to have a proper counterfactual. In this case the counterfactual is the group of students that studied Economics at other universities nationwide during the period considered. Given the importance of the counterfactual, it is necessary to be very careful about its construction during the data collection process. The dataset that is being used in this paper is appropriate for the analysis because it provides a full set of information about observable characteristics of the students taking the exam. Table 1 presents statistics of the scores that students obtained in the Saber11 and ECAES exams. There are 76 observations that correspond to Universidad Javeriana's students out of a total of 2191 observations. That means that Universidad Javeriana's students roughly represent 3.5 per cent of the total sample. The variable average score in the main components of the Saber11 exam was constructed for this empirical paper, and it captures the average score in the core subjects of the Saber11 exam. It is calculated as the arithmetic mean of the scores in the biology, philosophy, physics, history, and geography sections of the exam. The average ECAES score for students at Javeriana is higher (100.33) than for students at other universities (95.10), but the average scores for the math section and the core subjects of the Saber11 exam are very similar for both groups. The average score across treatment and control groups is 95.30 points, with a standard deviation of 8.44. T-tests of means are also reported for the two categories to provide initial evidence of differences among the two groups. † † The governmental agency in charge of these exams.
‡ ‡ More detail in the methodology used is in the next section. Table 2 tabulates information about the educational background of the parents of the students in the sample. The variables level of education of the student's father and level of education of the student's mother capture the level of education of the student's parents, which can go from no formal studies to completion of graduate school. On average 71 per cent of the mothers of Universidad Javeriana's students have completed at least High School, while 77 percent of the mothers of students from other institutions have completed at least High School. On average 89 per cent of the fathers of Universidad Javeriana's students have completed at least High School, while 73 percent of the fathers of students from other institutions have completed at least High School. In other words, the level of education of the student's father is on average higher than that of the mother's. T-tests of means are also reported to provide initial evidence of differences between the two groups. Table 3 presents information about the socioeconomic strata of the students in the sample. In Colombia socioeconomic strata levels go from 1 to 6, where 1 classifies those households with the lowest income levels and 6 classifies those households with the highest income levels. Most of the students that attend Universidad Javeriana are classified in either level 3 (27.63%) or level 4 (27.63%), meaning that on average most of the students are middle class. Most of the students at Universidad Javeriana (55.26%) and other institutions (58.16%) are members of a household that is either classified as level 3 or 4 in the socioeconomic strata. T-test of means are also reported in table 3 for the two categories. Information about students that attended a Jesuit High School and students that worked during High School is presented in table 4. Roughly 2.5 percent of all the students in the sample studied in a Jesuit High School. On the other hand, almost twenty percent of the students that attended Javeriana went to a Jesuit High School. This is a unique characteristic of the students that attend Universidad Javeriana, given the Jesuit affiliation of the university. Finally, something remarkable is that only two percent of all the students in the sample worked when they were in High School. Around 1.3 percent of the students that attended Javeriana, worked when they were in High School.
The descriptive statistics presented in this section suggest that a reasonable counterfactual for the analysis exists. In section 6, the common support and balancing properties are going to be tested to further demonstrate the existence of a reasonable counterfactual and therefore justify the use of the Propensity Score Matching technique.
Method
As mentioned previously, the goal of this paper is to use an alternative approach to quantify the performance of students enrolled at Universidad Javeriana' 
Standard Framework for Evaluation
According to Heinrich et al. (2010) , the main challenge of a program evaluation is the construction of the counterfactual outcome, or in other words, what would have happened to participants in absence of treatment. The standard framework to formalize this problem is the potential outcome approach or Roy-Rubin model (Caliendo and Kopeinig 2008) .
The treatment indicator Di equals one if individual i receives treatment and zero otherwise. The potential outcomes are defined as Yi(Di) for each individual i, where i= 1, . . . , N and N denotes the total population (Caliendo and Kopeinig 2008) . The treatment effect for an individual i can be written as:
It is not possible to directly estimate this effect because we can not observe both Yi(1) and Yi(0) for the same individual i; the counterfactual outcome cannot be observed (Caliendo and Kopeinig 2008) . Hence, the counterfactual has to be estimated using statistical methods like Propensity Score Matching (PSM). PSM uses information from a pool of units that do not participate in the intervention to identify what would have happened to participating units in the absence of the intervention (Heinrich et al. 2010 ).
Average Treatment Effect on the Treated and Selection Bias
Caliendo and Kopeinig (2008) mention that according to Heckman (1997) the most relevant evaluation parameter is the average treatment effect on the treated (ATT). This parameter focuses on the effects on those for whom the program is intended, and is given by:
The outcomes of individuals from the treatment and comparison groups would differ even in the absence of treatment leading to a selection bias. According to Caliendo and Kopeinig (2008) , this can be expressed as:
When assignment to treatment is random this condition is always met. In this empirical study, assignment to treatment is nonrandom, and therefore, units receiving treatment and those excluded from treatment may differ in characteristics that affect both participation and the outcome of interest. This problem is known as selection bias.
As discussed by Heinrich et al. (2010) , to avoid biased results the Propensity Score Matching technique finds a nontreated unit that is similar to a participating unit. The impact of the intervention can be estimated as the difference between a participant and the matched comparison case (Heinrich et al. 2010 ).
Eliminating Selection Bias
To eliminate potential bias, the matching process has to be done considering a full range of variables across which the treatment and comparison units might differ. This can be problematic in terms of dimensionality. Propensity Score Matching, allows us to reduce the problem to a single dimension by defining a propensity score, which is the probability that a unit in the combined sample of treated and untreated units receives the treatment. Instead of trying to match on all values of the variables, individuals can be compared on the basis of propensity scores (Heinrich et al. 2010) According to Heinrich et al. (2010) , two conditions must be satisfied to implement Propensity Score Matching. First, the variables on which the treated and untreated groups differ must be observable to the researcher. The rich database available from ICFES allows for that condition to be met. This assumption is known as the conditional independence or unconfoundedness assumption. Second, in order to calculate the difference in mean outcomes, there must be a positive probability of finding both a treated and an untreated unit to ensure that each treated unit can be matched with an untreated unit. This assumption is known as the common support or overlap condition (Heinrich et al. 2010 ).
The common support condition is tested, and discussed in more detail in section 6.
Implementing Propensity Score Matching
The evaluation problem in this case can be summarized as follows:
is the outcome variable, which in this case is the score in the ECAES exam; is a vector of exogenous variables; and is the treatment, which in this case is an education at Universidad Javeriana's Economics program. The coefficient measures the impact of the treatment. As mentioned in section 5.3, the Propensity Score Matching technique is used to try to eliminate any possible selection bias.
The first step to apply the Propensity Score Matching method is to estimate the propensity score, which is the probability of attending the Economics program at Universidad Javeriana. Given that the treatment status is dichotomous, a logit or probit function can be used. According to Heinrich et al. 2010 , for a binary treatment variable there is no strong advantage to using a logit or a probit model. The variables that are included in the probit and logit models are:
Dependent Variable: dummy variable that takes a value of 1 if the student is from Universidad Javeriana, and 0 otherwise. Independent Variables: whether the student works, the year when the student took the exam (a dummy variable indicating each year), the average score in the core subjects of the Saber11 exam, the score in the mathematics section of the Saber11 exam, whether the student attended a Jesuit High School, the level of education of the parents (a dummy variable indicating each level of education), and family socioeconomic strata (a dummy variable indicating each strata). Those variables are included following the admissions criteria discussed in section 3.3.
The function used to estimate the propensity score is then:
Once the propensity score has been calculated, a matching algorithm is chosen to contrast the outcome of a treated individual with the outcomes of comparison group members (Caliendo and Kopeinig 2008) § § . In this case, the nearest neighbor algorithm, caliper matching and kernel matching are used. These algorithms are going to be used to test the robustness of the results.
In the nearest neighbor algorithm an individual from the comparison group is chosen as a match for a treated individual in terms of the closest propensity score (Heinrich et al. 2010 ). In the case with replacement, an untreated individual can be used more than once as a match, whereas in the case without replacement it is considered only once (Caliendo and Kopeinig 2008) . According to Caliendo and Kopeinig (2008) , it might be problematic to use the nearest neighbor algorithm because it is possible that the closest neighbor is far away. For that reason it is important to consider additional algorithms like caliper matching and kernel matching. In caliper matching a tolerance level for the maximum propensity score distance is established such that bad matches are avoided. However there is a possibility that fewer matches can be performed with this algorithm, and this is problematic because it increases the variance of the estimates. Another concern with caliper matching is that it is difficult to determine which level of tolerance is reasonable (Caliendo and Kopeinig 2008) . On the other hand, kernel matching uses non-parametric matching estimators that employ weighted averages of all individuals in the control group to construct the counterfactual outcome. In this case the variance is lower because more information is used (Caliendo and Kopeinig 2008) .
Results
Table 5 reports probit and logit estimates for the propensity score of attending Universidad Javeriana. The two models are specified using the variables outlined in section 5.4. The results in both cases are almost identical. As mentioned earlier, Heinrich et al. 2010 suggest that for a binary treatment variable there is no strong advantage to either using a logit or a probit model. Three variables are significant and positively related to the probability of attending Universidad Javeriana: the dummy variable for whether the student graduated from a Jesuit High School, the average score in the main components of the Saber11 exam, and the mother's education. The fact that those variables are significant and the coefficients are positive (as expected) is a good sign in terms of the suitability of the results. As mentioned earlier, according to the Director of Universidad Javeriana's Economics Program, the average score of all the core subjects of the exam and whether the student attended a Jesuit High School are taken as a measure of overall preparedness for higher education and are the main aspects considered by the admissions committee to determine acceptances. The level of education of the student's parents is not directly considered by the admissions committee to take a decision, but according to the results presented here, it ultimately affects whether the student ends up enrolling at Javeriana or not. § § To perform the matching and calculate the impact of the program, it is necessary to use a program called pscore that is available in Stata. PSMatch2 can also be used in Stata to perform the matching. The results using PSMatch are also available upon request. As mentioned by Heinrich et al. (2010) , an important step in investigating the validity of the propensity score matching estimation is to verify the common support condition. The probability of participation in an intervention, conditional on observed characteristics, lies between 0 and 1. Heinrich et al. (2010) highlight that the common support condition ensures that units with the same values have a positive probability of being both participants and nonparticipants. In this case, the condition of common support between treatment and comparison groups is checked through visual inspection of the propensity score distributions for both the treatment and comparison groups. Graph 1 shows the kernel distribution and the common support area across the treated and untreated in the sample. There is a great degree of overlap in the propensity scores of the treatment and comparison units *** . By setting the common support condition, it is ensured that any combination of characteristics observed in the treatment group can also be observed in the control group (Caliendo and Kopeinig 2008) . In other words, we can make sure that each treatment unit has a corresponding matching unit in the comparison group.
GRAPH 1. Kernel distribution and Common Support Area Across Treated and Untreated -Probit
The balancing property is also satisfied, and therefore the estimated propensity score can be used to obtain estimates of the average treatment effect on the treated using nearest neighbor matching, radius matching, and kernel matching. To test the Balancing Property Hypothesis, the sample is divided in equally spaced groups defined over the estimated propensity score and it is checked whether the average propensity score of the treatment and control units differ within each group (Dehejia and Wahba 2002) . If there are significant differences in the average propensity score between treatment and control units in at least one group, the group is split in half and the test is repeated again. This process continues until the average propensity score of treatment and control units do not differ in any group. In other words, when the balancing property is met, individuals with the same propensity score have the same distribution of observable characteristics independently of treatment status (Dehejia and Wahba 2002) . Table 6 shows the distribution of students attending Universidad Javeriana across blocks within the common support. The final number of blocks is 6; this number of blocks ensures that the mean propensity score is not different *** The results reported are for the Probit regression, but the results for the Logit regression are also available upon request.
for treated and controls in each block. The Balancing Property is Satisfied T-statistics for the equality of the means of covariates within estimated propensity score blocks show that students that attended Universidad Javeriana and those that attended another institution have very similar observable characteristics within each block in all cases. In the full sample, there were not significant differences in the means of the covariates between students attending Javeriana and those that did not.
A range of algorithms (nearest neighbor matching, kernel matching and radius matching (0.001)) are employed in this paper to evaluate the average treatment effect on the treated. Table 7 presents the results from matching. The results show a strong treatment effect of attending Universidad Javeriana on the performance in the ECAES exam. The outcome is consistent between algorithms. The average treatment effect on the treated varies from 4.723 to 5.911 points. To put these results in context, the average score across treatment and control groups is 95.30 points, with a standard deviation of 8.44. Thus, the treatment effect of just above one half of a standard deviation corresponds to a very considerable improvement in the raw results in the ECAES exam for students at Universidad Javeriana. This suggests that, as hypothesized, Universidad Javeriana students have higher scores than other students in the ECAES exam if we compare students that are similar in observable characteristics. It could be argued then that the rankings developed by Gonzalez (2009) and Meisel & Pérez (2005) are misleading because students of Universidad Javeriana are actually performing better than comparable students. According to these rankings, Universidad Javeriana ranks in fourth place nationally in the Economics ECAES exam (Gonzalez 2009 , Meisel & Pérez 2005 . This shows that simple comparisons of mean test scores between students in Universidad Javeriana and students in other universities may be biased measures of the true impact because the two groups may be very different in their observable and unobservable characteristics. The performance of students should be compared to the performance of comparable students. Following literature and in contrast to previous studies, the results of the ECAES exam should not be analyzed as a measure of educational quality in higher education institutions. According to Becker (1997) , education is a multi-product output that cannot be reflected in a single multiplechoice test score. But there are alternative ways to analyze the results. Popham (1999) showed that standardized test results are a good source of information to make comparisons of students' specific skills in relationship to those of students nationally (Popham 1999) . Therefore, these results should be seen as a measure of the level of knowledge of basic skills that are necessary for graduate school. By supporting that approach, it follows that students that attended Universidad Javeriana are better prepared for graduate school than comparable students that attended other institutions. In contrast to what previous studies have shown using rankings derived from simple comparisons of mean test scores, students from Universidad Javeriana are performing better than comparable students.
Conclusions and Policy Implications
The results of exit exams can be a good source of information to analyze the level of mastery of a student relative to his/her peers in specific skills, but is not necessarily a good measure for educational quality. In fact, literature has shown that standardized test results are a good source of information to make comparisons of students' specific skills in relationship to those of students nationally but are not a good measure of quality (Popham 1999, Card and Krueger 1994) . The objective of this paper is to build on previous literature, and develop an alternative empirical and analytical approach to analyze the results of the ECAES exam. Propensity Score Matching is employed to quantify and compare the performance of Javeriana's Economics students in relation to comparable students in the ECAES exam. The existence of a rich database, made available by ICFES, was crucial for the implementation of this econometric strategy considering that the construction of a strong counterfactual relies in observable characteristics.
The results show a strong treatment effect of attending Universidad Javeriana on the performance in the ECAES exam. The average treatment effect on the treated varies from 4.723 to 5.911 points. Universidad Javeriana students have higher scores than other students in the ECAES exam if we compare students that are similar in observable characteristics. This shows that the rankings developed by Gonzalez (2009) and Meisel & Pérez (2005) , which ranked Javeriana in fourth place, can be misleading because the students of the university are actually performing better than comparable students. This has important implications for policy making. The results of rankings constructed using average scores should be dismissed as tools of analysis. Rankings constructed through simple comparisons of mean test scores might actually be misrepresenting results instead of being a good source of information for the design of educational policy.
It is important to have a better understanding of where a university stands in terms of preparing students for further education. The approach used in this paper can be extended easily to analyze the results of other subject tests. Examining such results is extremely relevant given the high level of competitiveness in graduate school admissions processes nowadays.
A possible weakness of this research is that information for both the Saber11 exam and the ECAES exam is only available for a limited time span. A panel data set would have made the analysis much stronger, but unfortunately such information is not available. It is worth exploring this research idea again when a panel data set becomes available.
Future research efforts should take into account that simple comparisons of mean test scores between cohorts of students of different universities may be biased measures of the true impact of the education received.
